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Most of the research described in this report deals with high pressure

ﬂ organic and organometalilic chemistry. However, due to some difficulties
encountered in pursuing this line of research (caused in part by the deaths
L, of two key collaborators, Professors William F. Libby and George Kennedy,

during the course of this project; they furnished the host .laboratory), the
scope of the project was expanded (following consultation with Dr. Matuszko)
to include studies of organosilicon and metal/silicon compounds.

E I. 1,3-Silatropic Shifts from Iron to Acyl Oxygen

3 We have completed a study of the acylation of the silylated iron anion

i [(CO)4FeSi(CH3)3J‘ (M+ = Na+, K+).] We anticipated formation of acyl inter-
mediates 1 (eq i), and hoped that 1 might eliminate an acyl silane. However,

1 did not prove detectable at -78 °C. Instead, a novel 1,3-silatropic shift
occurred to give the carbenes (CO)4Fe=C(R)OS1'(CH3)3 2. These have been character-
ized by ]H NMR, ]3C NMR, and IR. Upon standing at 25 °C, they convert (via a
hydride shift) to silyl enol ethers. This work is being submitted to Organo-
metallics for publication.
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II. Vinyl Sulfoxide Cycloadditions

We have successfully executed the following cycloadditions of phenyl vinyl
sulfoxide:
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Normally cycloadditions of phenyl vinyl sulfoxide require such high temp-
eratures that extrusion of C6H550H (and concommitant olefin formation) occurs.
In the above reactions, the sulfoxide group is retained, which provides a
convenient handle for carbon-carbon bond forming reactions and other functionality
transformations. The products in eq iii-v are obtained as diastereomer mixtures;
upon heating, CGHSSOH eliminates and previously synthesized2 dienes form.

I1I. Cycloadditions of Iron Complexes

We have been able to effect the high yield cycloaddition of allyl iron comp-
plexes to olefins under pressure, as shown in eq vi. This type of cyclopentane
forming reaction was previously possible only with the highly electron deficient
diene TCNE.3 We nave also peen able to execute similar cycloadditions with




acrylonitrile and a-(phenylthio)acrylonitrile. This reaction constitutes a
relatively rare example of 3+2 cycloaddition to give a 5-membered carbocyclic

ring.

(vi)
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IV. "Migratory Insertion" Reactions

We have found that “"migratory insertion" reactions of transition metal

alkyls can be effected by the application of pressure:
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Literature conditions for reactions vii-ix indicate that temperatures of
80-120 °C are required4 at 1 atm. However, our control reactions gave the
following results:

1 atm

—_— 4 66%
25 °C ~
12 hr

(x)

[N

(compare eq vii)
1 atm

60 °C
18 hr

v
\ 4

(xi) 6 28%

(compare eq viii)

Thus, in a preparative sense, pressure only mildly accelerates rates of
"migratory insertions" of transition metal alkyls. Hence AV' is probably only
slightly negative. We attempted to achieve a "multiple" insertion with 3 and
thPCHzPth; however, the target mrlecule 9 was not obtained, and the thermal,
1 atm reaction yielded identical results (eq xii).
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3 8 3

V. Uranium - Silicon Compounds

Compounds with uranium-silicon bonds have not previously been prepared. These
may have useful properties for uranium isotope separation, so we have embarked
upon some exploratory studies. We have attempted to use the zirconium silane 10
(eq xiii), the synthesis of which we have recently reported,5 as a trimethylsilyl 1
transfer agent:
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(xiii) %(n-CsHS)ZZr[Si(CH3)3]2 + (n-C5H5)3UC1 —>

10
1l

T?

KSi(CH3)3 + (n-C5H5)3UC1

When the starting materials in eq xiii are mixed and heated, the dichloride
(n-C5H5)?_ZrC]2 does form (]H NMR assay). However, we have not been able to detect
the hoped-for U-Si product 11, which is expected to be paramagnetic. A more
promising route to 11 appears to be the reaction of (n-C5H5)3UC1 with KSi(CH3)3.6
A red solid (with a green supernata) forms immediately. Uranium alkyls (n-C5H5§UR
are red.7 ~The red solid dissolves in CH30CH2CH20CH3 to give a green solution.

We are presently attempting to characterize this (apparently paramagnetic) material
by NMR (]H NMR, &: 1.89, -13.4; 9:15) and ESR. This portion of the project will

be continuing through 6/30/82, at which time the principal investigator will move
his laboratories from UCLA to the University of Utah.

VI. Other Studies

A. Attempts to add dienes to isonitriles in a 4+ 1 fashion were unsuccessful.
This would have been a valuable new (symmetry-allowed) synthesis of 5-membered
rings, but diene/diene reactions were faster than diene/isonitrile reactions.

B. Attempts to effect high pressure: (a) RN02/01efin 2+3 cycloadditions;
(b) triquinacene reactions; (c) Homo-Diels-Alder reactions; (d) allyl silane
reactions; (e) silacyclopentadiene (silole) cycloadditions; (f) sulfide alkyla-
tions; gg) Kornblum oxidations (with DMSO) were unsuccessful.

C. Several attempts to make m-silacyclopentadienide complexes by cocon-
densation of iron atoms with silacyclopentadienes (siloles) were unsuccessful.
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